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Introduction
In RAN2 #116-e meeting, agreements were reached on various user plane issues based on email discussion report R2-2110319 [1].
In this contribution, we discuss the remaining issues of MBS user plane.
Discussion
[bookmark: _Hlk61435005]DRX
How to handle PTP transmission as PTM HARQ retransmission
During RAN2 #116-e meeting, it is FFS how UE monitors UE specific PDCCH/C-RNTI for PTP transmission as PTM HARQ retransmission.
	[050] FFS how UE monitors UE specific PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission in active time of multicast DRX, the following alternatives are on the table (one to be selected):
Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 
Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected. 


When HARQ retransmission is transmitted via PTP (for UE-specific PDSCH) scheme, it is straightforward to use legacy DRX timer drx-HARQ-RTT-TimerDL for the corresponding HARQ process via PTP. Another legacy DRX timer drx-RetransmissionTimerDL also follows the same procedure as legacy unicast DRX. This allows UE to follow the same behavior as receiving unicast traffic, as both PTP retransmission and unicast/PTP transmission are using UE-specific PDSCH/PDCCH. 
Hence, based on above observation, it is proposed unicast DRX timers drx-HARQ-RTT-TimerDL and drx-RetransmissionTimerDL should be started during unicast DRX’s active time.
[bookmark: _Ref85790511][bookmark: Proposal_DRX]Proposal 1: Option 3 is used for multicast PTM retransmission via PTP (for UE-specific PDSCH), i.e. HARQ related DRX timers drx-HARQ-RTT-TimerDL and drx-RetransmissionTimerDL are configured and start for possible PTP retransmission.
However, it is gNB’s decision which retransmission scheme is used. gNB can indicate the retransmission scheme to the UE via the corresponding DCI format based on the number of UEs, etc. If DCI formats with CRC scrambled by G-RNTI is received, PTM is used for retransmission; otherwise, DCI formats with CRC scrambled by C-RNTI is received, PTP is used for retransmission [2]. 
Recalling that drx-HARQ-RTT-TimerDL or drx-HARQ-RTT-TimerDL-PTM is started for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback. At that moment, gNB cannot decide which retransmission scheme will be used for HARQ retransmission and inform UE via possible indications. Hence, to successfully monitor DCI formats with CRC scrambled either by G-RNTI or C-RNTI, the UE should start both timers, i.e. drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerDL-PTM.
[bookmark: Proposal_DRX2]Proposal 2: For PTM initial transmission, start both drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
RLC configuration and eLCID
In RAN2#116-e meeting, it was agreed that “for multicast PTM, the RX_Next_Highest is initially set to the SN of the first received UMD PDU containing an SN; for multicast PTM, the initial value of RX_Next_Reassembly is set to a value before the RX_Next_Highest”. However the exact initial value of RX_Next_Reassembly is not discussed. 
The intention of setting initial value of RX_Next_Reassembly to a value before RX_Next_Highest is to reduce the potential data loss after UE joins an ongoing MBS session. The reason is that in RLC specification, RLC PDUs with SN less than RX_Next_Reassembly is discarded, as shown below. When UE joins an ongoing MBS session, it might be possible that a larger RLC SN is received first due to HARQ retransmissions.
-	else if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly:
-	discard the received UMD PDU.
The setting of RX_Next_Reassembly can be left to UE implementation e.g. taking into account the traffic characteristics like tolerance of initial packet loss. Mandating a particular value in specification might not work for all scenarios and will also take standardization efforts.
[bookmark: Proposal_RLC_initial]Proposal 3: For PTM RLC entity, how to set the initial value of RX_Next_Reassembly to a value before RX_Next_Highest is up to UE implementation.
Since RLC state variable initialization for PTM and PTP is different (initial value is 0 for PTP), one discussion point is how UE can know whether an RLC entity is for PTM or PTP. This is captured as FFS for IE RLC-BearerConfig in running RRC CR: “FFS whether some explicit indication is needed for the UE to know that an RLC entity is configured for PTM transmission”. From UE receiver’s perspective, relying on association of PTM/G-RNTI and PTP/C-RNTI might not be reliable since PTP can be used for HARQ retransmission of PTM. It was agreed in RAN2#116-e meeting that “Common LCID space is used for Multicast MRB (in Connected mode)”, therefore differentiation between PTM and PTP by checking LCID only is not possible. Since differentiation between PTM and PTP cannot be performed by checking RNTI and LCID, an explicit indication is needed in IE RLC-BearerConfig.
[bookmark: Proposal_RLC_Ind]Proposal 4: For multicast MRB, an explicit indication is introduced to indicate whether the RLC entity is configured for PTM transmission.
A related question is whether eLCID is applicable to multicast MRB. The agreement “Common LCID space is used for Multicast MRB (in Connected mode)” implies that all multicast MRBs in one cell share the same LCID space with SRBs and DRBs. With the very restrictive assumption for unicast (3 SRBs and 1 DRB), there can be maximum 32 – 3 – 1 = 28 multicast MRBs per cell, which is a severe limitation on MBS deployment. Therefore it is proposed that eLCID is applicable to multicast MRB.
[bookmark: Proposal_eLCID]Proposal 5: eLCID is applicable to multicast MRB.
Configuration of t-Reassembly and t-Reordering for broadcast MRB
In RAN2#116-e meeting, following was agreed: “for broadcast MRB, the t-Reassembly (in RLC configuration) are predefined with configuration optionally provided. FFS on t-Reordering (in PDCP configuration, pending to RAN1’s discussion on blind retransmission).”
Given that RAN1 has completed Rel-17 MBS work and HARQ feedback for RRC_IDLE/INACTIVE is not defined by RAN1, HARQ is not applicable for broadcast MRB. In RAN1#106bis-e meeting it was agreed that “For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support slot-level repetition for MTCH.” However there is still no out-of-order reception issue at RLC / PDCP since it is not expected that for the same MBS session (associated with one RLC entity), slot-level repetitions of two MAC PDUs are overlapping with each other as the overlapping requires UE capability for simultaneous reception of multiple MRB MAC PDUs. 
[bookmark: Obs_OOO]Observation 1: It is expected that in Rel-17, there is no out-of-order reception issue at RLC / PDCP layer for broadcast MRB.
For timer t-Reassembly, TS 38.322 defines its usage as “This timer is used by the receiving side of an AM RLC entity and receiving UM RLC entity in order to detect loss of RLC PDUs at lower layer (see sub clauses 5.2.2.2 and 5.2.3.2)”. Timer t-Reassembly is started according to following condition in TS 38.322:
-	if t-Reassembly is not running (includes the case when t-Reassembly is stopped due to actions above):
-	if RX_Next_Highest > RX_Next_Reassembly + 1; or
-	if RX_Next_Highest = RX_Next_Reassembly + 1 and there is at least one missing byte segment of the RLC SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this RLC SDU:
-	start t-Reassembly;
Timer t-Reassembly is started either due to packet loss or out-of-order reception. Given that out-of-order reception at RLC layer is not possible for broadcast MRB, it does not make sense to wait until the expiry of t-Reassembly. Although it sounds simpler to specify that t-Reassembly is not needed for broadcast MRB, more changes are needed in TS 38.322 as t-Reassembly is always configured for unicast. In order to avoid specification change and to cater for potential future compatibility if HARQ feedback is introduced for RRC_IDLE/INACTIVE, it is proposed to keep the t-Reassembly configurable, with the default value as 0 ms.
[bookmark: Proposal_t_Reassembly]Proposal 6: For broadcast MRB, t-Reassembly has the default value of 0 ms, and can be optionally configured.
Given that out-of-order reception at PDCP layer is not possible for broadcast MRB, it is natural that reordering functionality is not needed in PDCP layer. Similar to above discussion on t-Reassembly (note that t-Reordering is always configured for unicast according to TS 38.331 field description for t-Reordering: “When the field is absent the UE applies the value infinity”), in order to avoid specification change and to cater for potential future compatibility if HARQ feedback is introduced for RRC_IDLE/INACTIVE, it is proposed to keep the t-Reordering configurable, with the default value as 0 ms.
[bookmark: Proposal_t_Reordering]Proposal 7: For broadcast MRB, t-Reordering has the default value of 0 ms, and can be optionally configured.
Default values for MTCH
In RAN2#116-e meeting, following was agreed: “for broadcast MRB, the sn-FieldLength (for RLC) and pdcp-SN-SizeDL parameters are predefined with configuration optionally provided”. Default values for PDCP and RLC SN size are not confirmed yet by RAN2. In NR, PDCP SN length can be 12 or 18 bits, while RLC UM SN length can be 6 or 12 bits. In LTE, 5 bit RLC SN size is used for MTCH, as in TS 36.331 clause 9.1.1.4. The same principle (smaller value is used for default SN length) can be applicable for NR MTCH. Considering typical MBS service has lower data rate compared with peak unicast data rate, it is proposed that default MTCH SN length for PDCP and RLC are 12 bits and 6 bits, respectively. 
[bookmark: Proposal_MTCH]Proposal 8: Default MTCH SN length for PDCP and RLC are 12 bits and 6 bits, respectively.
User plane configuration for MCCH
NR MCCH modelling is based on SC-MCCH in LTE SC-PTM. MCCH is mapped to DL-SCH, and has a modification period and repetition period. It is natural to apply the configuration principles of LTE SC-MCCH to NR MCCH as much as possible.
In TS 36.331 clause 9.1.1.7, LTE SC-MCCH has the following configuration:
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	N/A
	
	

	RLC configuration
	UM
	
	

	sn-FieldLength
	size5
	
	

	t-Reordering
	0
	
	



It is proposed that NR MCCH has the following fixed configuration:
· PDCP is not applicable for MCCH since MCCH does not require any PDCP functionalities (reordering, security etc.).
· MCCH uses RLC-UM, and sn-FieldLenghUM is fixed to 6 bits (the smaller value of the available sets { 6 bits, 12 bits}). MCCH content can only change at modification period boundary, therefore we don’t think larger SN length is needed.
· Time t-Reassembly is fixed to 0 ms. 
[bookmark: Proposal_MCCH_Config]Proposal 9: MCCH has the following fixed configuration: 1) No PDCP; 2) sn-FieldLenghUM is fixed to 6 bits; 3) t-Reassembly is fixed to 0 ms.
Other MAC open issue
One open issue during email discussion “[Post116-e][067][MBS] 38321 running CR” is on handling of the MAC subPDUs that the UE is not interested in. This is related to the agreement “one-to-many mapping between G-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work”. In email discussion, one proposal is to specify the following:
When a MAC entity receives a MAC PDU scrambled by a G-RNTI containing one or more LCIDs corresponding to the MBS sessions that the UE is not interested in, the MAC entity shall: 
1> discard the received subPDU. 

Although the above is the intended UE behavior, there is no need to explicitly capture it. For each MBS session that the UE is interested in, UE has already setup related RLC entity with associated LCID. Therefore for the MAC subPDUs that the UE is not interested in, UE anyway cannot deliver the MAC subPDUs to any RLC entity and has to discard them. Given that RAN2 has already agreed that “this does not introduce additional specification work”, there is no need to capture the UE behavior.
[bookmark: Proposal_Discard]Proposal 10: No specification impact is introduced regarding UE behavior on handling of the MAC subPDUs that the UE is not interested in.
Conclusion
In this contribution, we discuss the remaining issues of MBS user plane. We have the following observations:
Observation 1: It is expected that in Rel-17, there is no out-of-order reception issue at RLC / PDCP layer for broadcast MRB.
We propose the following:
Proposal 1: Option 3 is used for multicast PTM retransmission via PTP (for UE-specific PDSCH), i.e. HARQ related DRX timers drx-HARQ-RTT-TimerDL and drx-RetransmissionTimerDL are configured and start for possible PTP retransmission.
Proposal 2: For PTM initial transmission, start both drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
Proposal 3: For PTM RLC entity, how to set the initial value of RX_Next_Reassembly to a value before RX_Next_Highest is up to UE implementation.
Proposal 4: For multicast MRB, an explicit indication is introduced to indicate whether the RLC entity is configured for PTM transmission.
Proposal 5: eLCID is applicable to multicast MRB.
Proposal 6: For broadcast MRB, t-Reassembly has the default value of 0 ms, and can be optionally configured.
Proposal 7: For broadcast MRB, t-Reordering has the default value of 0 ms, and can be optionally configured.
Proposal 8: Default MTCH SN length for PDCP and RLC are 12 bits and 6 bits, respectively. 
Proposal 9: MCCH has the following fixed configuration: 1) No PDCP; 2) sn-FieldLenghUM is fixed to 6 bits; 3) t-Reassembly is fixed to 0 ms.
Proposal 10: No specification impact is introduced regarding UE behavior on handling of the MAC subPDUs that the UE is not interested in.
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